Conformational change of the heme moiety of the ferrous cytochrome P-450scc-phenyl isocyanide complex upon binding of reduced adrenodoxin.
Reduction of cytochrome P-450scc(SF) (SF, substrate free) purified from bovine adrenocortical mitochondria with sodium dithionite (Na2S2O4) or with beta-NADPH mediated by catalytic amounts of adrenodoxin and adrenodoxin reductase in the presence of phenyl isocyanide produced a ferrous cytochrome P-450scc(SF)-phenyl isocyanide complex with Soret absorbance maximum at 455 nm having a shoulder at 425 nm. On the other hand, when a preformed cytochrome P-450scc(SF)-adrenodoxin complex was reduced chemically or enzymatically under the same conditions, the absorbance spectrum showed drastic changes, i.e., an increase in intensity at 425 nm and a concomitant decrease in intensity at 455 nm. Similar spectral changes could be produced by addition of the same amount of reduced adrenodoxin afterward to the ferrous cytochrome P-450scc(SF)-phenyl isocyanide complex. Titration experiments with adrenodoxin showed that (1) a 1:1 stoichiometric saturation of the spectral change was obtained for both the absorbance increase at 425 nm and the absorbance decrease at 455 nm, (2) there was no spectral change in the presence of 0.35 M NaCl, and (3) there was no spectral change for cytochrome P-450scc(SF) whose Lys residue(s) essential to the interaction with adrenodoxin had been covalently modified with PLP. These results suggest that ternary complex formation of ferrous cytochrome P-450scc(SF)-phenyl isocyanide with reduced adrenodoxin caused a conformational change around the ferrous heme moiety. By analysis of temperature and pH dependencies of the spectral change of the ternary complex, it was suggested that this conformational change may reflect the essential step for electron transfer from reduced adrenodoxin to the ferrous-dioxygen complex of cytochrome P-450scc.